We investigated the motivational control of caching behaviour in scrub jays using a two-stage procedure to examine the effects of prefeeding and/or precaching (stage 1) on subsequent caching behaviour (stage 2). Experiment 1 demonstrated that both prefeeding and precaching reduced the subsequent caching of both edible (peanuts) and inedible (stones) items. The reduction in caching was greatest when the items available for storing were the same in the two stages. This item specificity was confirmed in experiment 2 using two food types, peanuts and dog food kibbles. The final experiment demonstrated that the effect of prefeeding on subsequent caching can also be food specific, in that birds that received food in a powdered form that they could eat, but not cache in stage 1, showed a reduction in subsequent caching in stage 2 only when the food type was the same in the two stages. These results suggest that caching behaviour is controlled by both the feeding system and an independent caching system, and that this control is mediated by the incentive value of the specific items rather than by a general motivational state.
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Some species of birds, including the scrub jay, Aphelocoma coerulescens, scatterhoard hundreds of food items throughout their winter territories. The hoarded items include seeds, nuts and small invertebrates, which the birds cache in moss and crevices in the tree bark, and which they bury in the soil and cover with leaves. Typically, these caches of hidden food are retrieved several months after the birds have cached them. A number of laboratory and field studies have demonstrated that birds rely, at least in part, upon memory to retrieve these caches (e.g. Sherry et al. 1981; Shettleworth & Krebs 1982) . Since the discovery that cache retrieval is mediated by mnemonic processes, the role of cognition in avian food storing has been investigated intensively. In contrast, the motivational mechanisms regulating avian food caching have received relatively little attention despite the fact that such behaviour is usually the product of both cognition and motivation. To evaluate the ecological and evolutionary significance of caching behaviour, we also need to understand the underlying proximate mechanisms that control caching behaviour.
Early work on the motivational control of animal behaviour focused on 'drive theory ' (e.g. Lorenz 1965) . However, contemporary accounts suggest that behaviour is motivated not solely by a 'drive' state but also by the incentive value assigned to behavioural outcomes (Dickinson & Balleine 1994 , 1995 . The value of an outcome depends upon the current motivational state of the animal. For example, if an animal is hungry then the incentive value of acquiring food is higher than if the animal is sated. Experimental investigation of these incentive processes has been conducted using artificial tests such as lever pressing and chain pulling in laboratory rats, but it is unclear how relevant results of these studies are to naturalistic behaviours with known functional significance. The advantage of the food-caching model is that it is a natural behaviour whose adaptive significance is clear, and yet it is also tractable to controlled laboratory analysis. It therefore provides an ideal model for studying the interface between cognition and motivation using an ecologically valid naturalistic behaviour.
It might seem that food storing would be tightly coupled to feeding, but there are a number of reasons for believing that food storing may show a degree of autonomous control. For example, in the European jay, Garrulus glandarius, food storing varies seasonally in the absence of any significant seasonal differences in food consumption (Clayton et al. 1996) ; jays also store
